The methylation status of plant genomic DNA influences PCR efficiency.
During the polymerase chain reaction (PCR), which is a versatile and widely used method, certain DNA sequences are rapidly amplified through thermocycling. Although there are numerous protocols of PCR optimization for different applications, little is known about the effect of DNA modifications, such as DNA methylation, on PCR efficiency. Recent studies show that cytosine methylation alters DNA mechanical properties and suggest that DNA methylation may directly or indirectly influence the effectiveness of DNA amplification during PCR. In the present study, using plant DNA, we found that highly methylated plant DNA genomic regions were amplified with lower efficiencies compared to that for the regions methylated at a lower level. The correlation was observed when amplifying stilbene synthase (STS1, STS10) genes of Vitis amurensis, the Actin2 gene of Arabidopsis thaliana, the internal transcribed spacer (AtITS), and tRNAPro of A. thaliana. The level of DNA methylation within the analyzed DNA regions has been analyzed with bisulfite sequencing. The obtained data show that efficient PCRs of highly methylated plant DNA regions can be hampered. Proteinase K treatment of the plant DNA prior to PCR and using HotTaq DNA polymerase improved amplification of the highly methylated plant DNA regions. We suggest that increased DNA denaturation temperatures of the highly methylated DNA and contamination with DNA-binding proteins contribute to the hampered PCR amplification of highly methylated DNA. The data show that it is necessary to use current DNA purification protocols and commercial kits with caution to ensure appropriate PCR product yield and prevent bias toward unmethylated DNA amplification in PCRs.